Background: Accidental urinary tract particularly bladder injury during cesarean delivery has a significant maternal morbidity, as it may lead to extended operative time, infection of urinary tract and sometimes development of urinary tract fistulae. Objective: To find out the efficacy of urinary bladder inflation immediately prior to cesarean section (CS) procedure in minimizing incidence of accidently urinary tract injury in high risk patients. Setting: Obstetrics and Gynecology Department, Faculty of Medicine, South Valley University, Qena, Egypt. Duration: From August 2017 to November 2018. Study Design: A prospective randomized controlled trial. Methods: Seventy six pregnant women recruited from attendants of outpatient antenatal care unit of obstetrics and gynecology department who planned for cesarean delivery and carried one or more risk factors for urinary tract injury. Patients randomly were classified into 2 groups (group I included 38 cases, underwent bladder inflation using triple way Foley's catheter immediately before CS and group II included 38 cases, and underwent bladder deflation with 2 ways Foley's catheter immediately before CS. Results: The overall incidence of urinary tract injury was significantly higher in group II (7 cases = 18.4%) than in group I (2 cases = 5.2%) with p value < 0.001. The incidence of urinary bladder injury was moderately significantly higher in group II (5 cases = 13.1%) than group I (2 cases = 5.2%) with p value ˂ 0.01; ureteric or combined vesico-ureteric injuries had been reported only in group II (1 case = 2.6% and 1 case = 2.6%) respectively with no case reported in group I (p < 0.001). There was a highly statistically significant difference between group I and group II as regard to hospital stay (p < 0.001) but mildly significant differences in operative time and remote urinary tract fistulae (p < 0.05). Conclusions: There was significant reduction in urinary bladder injury, ureteric injury, operative time and hospital stay. Urinary bladder inflation immediately before cesarean section should be applied in patients who have any risk factor of dense bladder adhesion as a protective procedure against urinary tract injuries.
Introduction
Urinary bladder injury is one of the operative morbidities of cesarean section. It occurs in 0.08% -0.94% of cesarean sections [1] . Repeated cesarean section and any type of morbidly adherent placenta (MAP) are considered the major risk factors for urinary tract injuries during cesarean delivery [2] .
Pregnant women with previous cesarean delivery having chance of bladder injury during next cesarean section increase 3-folds (0.6% repeat cesarean versus 0.19% primary cesarean section) [3] . In another study [4] reported that, patients with repeated Cesarean sections were associated with bladder injury in 0.81% of cases while bladder injury was reported only in 0.27% of patients who had Cesarean section for first time. Urinary bladder injury complicates about 11.7% of cesarean sections in women with placenta accreta spectrum (PAS) [5] . Urinary bladder adhesions are the main risk factor for urinary bladder injury. The incidence of urinary bladder adhesions increases with each subsequent cesarean section [6] . The insertion of Foley's catheter before cesarean section is a common practice; however, the benefits of bladder emptying by Foley's catheter during cesarean section are speculative rather than evidence based.
One of the expected values of use of Foley's catheter is to deflate the bladder, which may prevent bladder injury at time of entry and allow retraction of the bladder after its separation by its dissection from the lower uterine segment. However, in many studies literature had found that cesarean section without bladder deflation is safe [7] [8] [9] [10] . Non-use of indwelling Foley's catheter will allow spontaneous bladder filling during the time of the surgery. By extrapolation, the intentional bladder filling may be perceived as safe as spontaneous filling. This extrapolation is tested in a clinical trial. The presence of tough adhesions between the bladder and the lower uterine segment carries the risk of urinary bladder injury. Trial of separation of the bladder in such circumstances may result in bladder injury. Filling of the bladder will delineate the contour of the bladder and clarify the proper plane of dissection [6] .
Aim of Work
The aim of this study was to find out the efficacy of urinary bladder inflation immediately prior to Cs procedure in minimizing incidence of accidently urinary tract injury in high risk patients. 
Patients and Methods

Methodology
Detailed full history taken, general, obstetric examination, full routine laboratory investigations were done. Obstetric ultrasound examination had been applied for all cases to confirm fetal biometrics, viability, fetal presentation placenta location and its maturity, amniotic fluid amount and turbidity and exclusion of multiple pregnancies, lower uterine segment assessment for scar thickness. Patients randomly (by using closed envelops) had been classified into 2 groups (group I included 38 cases who had inflated urinary bladder using triple way Foley's catheter immediately before CS and group II included 38 cases who had deflated urinary bladder with 2 ways Foley's catheter immediately before CS).
Intervention
All cesarean sections in both groups had been done by fixed one surgeon supported by fixed assistant team in the same hospital. Spinal or general anesthesia was used according to patient fitness as recommended by anesthesia team. Cesarean sections were done via pfannenstiel incision of anterior abdominal wall.
In group I, triple-way Foley's catheter had been inserted before surgery after induction of anesthesia (general anesthesia for all cases in both groups). The catheter is connected freely to a urinary bag.
Evaluation of the drained urine was done (includes: amount, color, and character). Instillation of 200 ml sterile saline was done by a 50 ml syringe through the catheter irrigation way, and then irrigation way was closed temporarily by artery forceps. The draining tube of the drainage urinary bag was clamped until Open Journal of Obstetrics and Gynecology the end of the dissection or bladder from anterior uterine wall. After laparotomy the bladder in some cases was deflated by 50 ml or further inflated by 50 ml if needed to allow comfortable dissection. In group II the 2 ways Foley's catheter was used for evacuation of bladder and keeping it empty during the whole cesarean procedure. After opening of the parietal peritoneum of anterior abdominal wall, the surgeon had to assess the accessibility to the lower uterine segment. The diagnosis of urinary bladder adhesions was based only on the intraoperative assessment; actually there is no universal scoring system for adhesions between the uterus and the bladder in women who had previous CS [11] . For the purpose of this study, we had adopted the scoring system that reported by Bristlow and
Montz [12] . Adhesions are described as avascular adhesions, vascular adhesions, or thick adhesions.
The catheter in both groups were removed 12 hours after CS except in cases of urinary bladder injuries where the Foley's catheter was replaced with a silicon catheter and retained for 14 days with continuous meticulous follow up. Patients in both groups were under regular follow for the next 3 months for remote postoperative urinary complications.
The Outcome Measures
Primary outcome: was to assess the incidence of intraoperative accidental bladder or ureteric injury. Secondary outcomes; was to assess the operative time, amount of blood loss during surgery, post-operative voiding dysfunction, hospital stay and postoperative remote urinary tract complications as urinary bladder or ureteric fistulae.
Statistical Analysis
SPSS version 22 (IBM Corp., Armonk, NY, USA) was used for statistical analysis. Quantitative data was expressed as mean ± standard deviation (SD) while qualitative data was expressed as (frequency and percentage). Student t test was used to compare means and Chi square to compare categorical data. P values < 0.05 were used for statistical significance.
Results
There was no statistically significant difference between group I and group II as regard to maternal age, body mass index, parity, gestational age or in the previous risk factors of bladder adhesions with p > 0.05 (Table 1 ).
As regard to the incidence and types of intraoperative bladder adhesions, there was no statistically significant difference between both groups with p > 0.05 ( Table 2 ).
The overall incidence of urinary tract injury was significantly higher in group II (7 cases = 18.4%) than in group I (2 cases = 5.2%) with p value < 0.001. The incidence of urinary bladder injury was moderately significantly higher in group II (5 cases = 13.1%) than group I (2 cases = 5.2%) with p value ˂ 0.01, ureteric or Table 3 ).
There was a highly statistically significant difference between both groups in hospital stay (less in group I) with p < 0.001. There was no statistically significant difference between group I and group II as regard to operative blood loss, number of cases needed blood transfusion, the number of transfused blood units, or postoperative voiding dysfunction with p > 0.05, but there were mildly significant differences in operative time (was shorter in group I) and remote urinary tract fistulae with p < 0.05 (Table 4) . Table 3 . Incidence and types of urinary tract injury in study groups. 
Discussion
With global increase in cesarean deliveries rates, obstetricians have to be cognizant of the potential complications of this procedure. Fortunately CS usually associated with lower maternal morbidity and mortality rates over the latest century. Anyhow, the most common registered complication of pelvic surgery is urinary tract injury, especially urinary bladder injury during pelvic surgery particularly cesarean section [13] . Risk of urinary tract injuries increases to 1.5% after four or more previous uterine incisions [14] . Pelvic adhesions related to the urinary bladder that could be present during cesarean section procedure are most risk factors for bladder injury due to its distortion of normal anatomy, and make dissection of urinary bladder so difficult through these dense adhesions. Sometimes some surgeons use different techniques in cesarean section to minimize possibility of future development of adhesions, examples of these techniques that may reduce postoperative adhesions development: 1) maximal tissues respect during dissection and handling, 2) minimizing of blood loss, 3) always keep maintenance of the tissue moisture [15] [16].
Phipps et al. study had been considered as one of the largest studies that looked at urinary bladder injury during cesarean delivery, the study was conducted as a case control study of pregnant women undergoing cesarean section, and the study had reported 42 cases with bladder injuries among 14,757 cesarean deliveries (incidence about 0.28%) [17] . In Phippes et al. study 60% of cases with urinary bladder injuries had a dense adhesions discovered at time of operation due to repeated cesarean sections versus the 10% of the controls. As regard to the traditional concept that immediately preoperative evacuation of bladder and maintained empty through the whole surgical time by 2 ways Foley's catheter could prevent or minimize the incidence of urinary bladder injury during cesarean section [18] .
Our study aimed to clear this traditional concept that sometimes maintained full bladder or at least semi full bladder may minimize or prevent bladder injury during cesarean delivery particularly in women who carry risk factor of previous Open Journal of Obstetrics and Gynecology dense adhesions. In this study we had found no significant differences between group I and group II as regard to demographic data (maternal age, BMI, parity and gestational age) or in risk factors of increased urinary bladder injury, also this study found no statistically significant differences between both groups in the incidence or types of pelvic adhesions during operative procedure. In this study, we had found a lower incidence of urinary tract injuries in group I (patients with inflated urinary bladder just before cesarean section), this result was theoretically plausible and preliminary data from previous researches could support this finding, however, results of a randomized controlled trial reported by Ozcan et al. [6] that included 66 patients with placenta percreta did not found any beneficial effect of bladder filling on prevention of urinary tract injury, this because Ozcan et al. study had included only patients with placenta percreta and the incidence urinary bladder injury rate in placenta accreta usually 15% -43% and even higher in placenta percreta [19] [20], beside Ozcan et al. study included women who had hysterectomy, actually cesarean hysterectomy is associated with an increase in the urinary tract injury incidence rates [21] [22] . Finally, the management such cases which associated with placenta percreta is highly variable from institution to another with great impact of the skills of the operating surgery beside, massive bleeding may put surgeon in a great stress to overcome this marked blood loss in a timed manner that may endanger the urinary tract, anyhow in our study placenta percreta cases had been presented in a small figure in comparison to the other risk factor.
In this study the operative time and hospital stay were significantly shorter in group I than in group II with which was very pleasant for the patients in minimize the total cost and early return to their usual life and these results agreed with Ozcan et al. [6] . The difference in the operative blood loss between the two groups was insignificant, so urinary bladder inflation before starting surgery had no effect in minimize the need for blood transfusion in this study or in Ozcan et al. [6] while this maneuver had minimized incidence of blood transfusion that needed during or immediately postoperative as reported by Matsubara et al. [23] . Furthermore, the later state that the primary aims for the bladder inflation was to minimize the bleeding rather than to prevent the urinary bladder injury as this allowed easy cutting and ligation of the aberrant vessels. As regard to postoperative voiding dysfunction, the patients in both group had a non-significant difference with p > 0.05. Finally remote urinary tract complications as ureteric or urinary fistulae, group I reported one case (2.6%) of postoperative urinary bladder fistula but in the other side group II reported two cases (5.2%) developed remote urinary fistula with mildly statistically significance (p < 0.05).
The small sample size was the main limitation of this study but anyhow further studies related to this work undergoing in our department for more and accurate results.
Conclusions
Urinary bladder inflated prior to cesarean section had the following: Open Journal of Obstetrics and Gynecology 1) Significant reduction in urinary bladder and ureteric injuries.
2) Significant reduction in operative time and hospital stay. 
Recommendations
This study recommended filling of urinary bladder immediately before cesarean section and being maintained all over the time of bladder dissection should be applied in patients who have any risk factor of dense bladder adhesion as a protective procedure against urinary bladder injury.
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